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Equipment :802.11abgn, USB module
Model No. : WUBR-508N
Applicant  : SparkLAN Communications, Inc.

8F., No. 257, Sec. 2, Tiding Blvd., Neihu District,
Taipei City 11493, Taiwan

SPORTONLAB

The following technical requirements and test specifications are relevant to the
presumption of conformity under the R&TTE Directive 1999/5/EC(until 12 June 2016)
and Directive 2014/53/EU (from 13 June 2016).

The equipment was Passed the test performed according to

ETSI EN 301 893 V1.8.1 (2015-03)

The test was carried out on Apr. 25, 2016 at SPORTON INTERNATIONAL INC. LAB.
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seamon1as.  CE Test Report Report No. : ER232843-13AN

CE Test Report

Equipment : 802.11abgn, USB module
Brand Name : SparkLAN

Model No. : WUBR-508N

Standard : EN 301 893 V1.8.1 (2015-03)

Operating Band : 5150 MHz - 5250 MHz
5250 MHz — 5350 MHz
5470 MHz - 5725 MHz

Applicant : SparkLAN Communications, Inc.
Manufacturer 8F., No. 257, Sec. 2, Tiding Blvd., Neihu District, Taipei
City 11493, Taiwan

Operate Mode : Slave without radar detection

The product sample received on Sep. 04, 2014 and completely tested on Apr. 25, 2016. We,
SPORTON, would like to declare that the tested sample has been evaluated in accordance with
the procedures given in EN 301 893 V1.8.1 (2015-03) and shown compliance with the applicable
technical standards. The object of the declaration described above is in conformity with the
relevant Union harmonisation legislation: Directive 1999/5/EC (until 12 June 2016) and Directive
2014/53/EU (from 13 June 2016).

The test results in this report apply exclusively to the tested model / sample. Without written
approval of SPORTON INTERNATIONAL INC., the test report shall not be reproduced except in
full.
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Kevin Liahg f Assista/ni Manager
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Summary of Test Result

Harmonized Standard Requirements and Conformance Test Specifications

Report | Ref. Std. Description Measured Limit Result
Clause | Clause
3.1 4.2 Carrier Frequencies 5.28 ppm fc £ 20 ppm Complied
3.2 4.3 Nominal Channel NCB[MHz], OCB [MHZ] NCB = 5 MHz Complied
Bandwidth (NCB) and NCBJ[20]:0CBJ[16.31] OCB = NCB x
Occupied Channel NCBJ[40]:0CBJ[35.90] [80% ~ 100%]
Bandwidth (OCB)
3.3 4.4 RF Output Power 5.15-5.25GHz: 22.73dBm |EN 301 893 Complied
5.25-5.35GHz: 20.00Bm Table 1
5.47-5.725GHz: 19.99dBm
3.4 4.4 Transmit Power Control 5.25-5.35GHz: 14.00dBm |EN 301 893 Complied
(TPC) 5.47-5.725GHz: 13.99dBm | Table 2
35 4.4 Power Density PD [dBm/MHZ] EN 301 893 Complied
5.15-5.25GHz: 9.93 Table 1
5.25-5.35GHz: 6.86
5.47-5.725GHz: 6.78
3.6 4.5.1 |Transmitter Unwanted [e.r.p.]: 201.69MHz EN 301 893 Complied
Emissions outside the 5 -57.54 dBm Table 3
GHz RLAN Bands (Margin 3.54dB)
3.7 4.5.2 | Transmitter Unwanted Device complies with EN 301 893 Complied
Emissions within the 5 GHz | spectral mask — refer to Figure 1
RLAN Bands test data
4.1 4.6 Receiver Spurious [e.r.p.]: 240.49MHz EN 301 893 Complied
Emissions -60.12dBm Table 4
(Margin 3.12dB)
5.1 4.8 Adaptivity (Channel Access | COT: 2.326ms IEEE 802.11ac | Complied
Mechanism) Idle:0.052ms
SPORTON INTERNATIONAL INC. Page No. : 30f 68
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Revision History

Report No. Version Description Issued Date

ER232843AN Rev. 01 Initial issue of report May 15, 2012
Update standard to

ER232843-05AN Rev. 01 EN 301 893 V1.7.1 (2012-06) Nov. 13, 2014
Update standard to

ER232843-13AN Rev. 01 EN 301 893 V1.8.1 (2015-03) May 16, 2016
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1 General Description
1.1 Information

1.1.1 RF General Information

RF General Information

Frequency IEEE Std. Ch. Frequency Channel Number .Of EIRP - Output
Range (MHz) 802.11 (MHz) Number Trgnsmlt Power (dBm)
Protocol Chains (N1x)

5150-5250 5180-5240 36-48 [4] 1 22.73
5250-5350 a 5260-5320 52-64 [4] 1 19.49
5470-5725 5500-5700 100-140 [11] 1 19.32
5150-5250 5180-5240 36-48 [4] 2 22.52
5250-5350 n (HT20) 5260-5320 52-64 [4] 2 20.00
5470-5725 5500-5700 100-140 [11] 2 19.99
5150-5250 5190-5230 38-46 [2] 2 21.99
5250-5350 n (HT40) 5270-5310 54-62 [2] 2 19.97
5470-5725 5510-5670 102-134 [5] 2 19.93

Note 1: 802.11a/n uses a combination of OFDM-BPSK, QPSK, 16QAM, 64QAM modulation.
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1.1.2 Antenna Information

Antenna Category

X |Integral antenna (antenna permanently attached)

XI Temporary RF connector provided

[] No temporary RF connector provided
Transmit chains bypass antenna and soldered temporary RF connector provided for connected
measurement. In case of conducted measurements the transmitter shall be connected to the
measuring equipment via a suitable attenuator and correct for all losses in the RF path.

[] |External antenna (dedicated antennas)

[] Single power level with corresponding antenna(s).

[] Multiple power level and corresponding antenna(s).

Antenna General Information

No. Ant. Cat. Ant. Type Gain (g
1 Integral Printed 6.64
Remark:

1. In modulation mode 11a, this EUT supports diversity. EUT was pre-tested Antenna Port 1 and Antenna
Port 2 for single chain, and the worst case was Antenna Port 1. Therefore only the test data
(Port 1) was recorded in this report.

2. In modulation mode 11n, this EUT supports 2TX.

1.1.3 Type of EUT

Identify EUT
EUT Serial Number N/A
Presentation of Equipment  |[X] Production ; [ ] Pre-Production ; [] Prototype
Type of EUT

X | Stand-alone
]

Combined (EUT where the radio part is fully integrated within another device)
Combined Equipment - Brand Name / Model No.:

[] |Plug-in radio (EUT intended for a variety of host systems)

Host System - Brand Name / Model No.:

SPORTON INTERNATIONAL INC. Page No. 1 6 0of 68
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1.1.4 Test Signal Duty Cycle

Operated Mode for Worst Duty Cycle

[] Operated normally mode for worst duty cycle

X] Operated test mode for worst duty cycle

Test Signal Duty Cycle (x) N Power Duty Factor

[dB] — (10 log 1/x)
X] 100.00% - IEEE 802.11a 1 0.00
X] 100.00% - IEEE 802.11n (HT20) 2 0.00
X 100.00% - IEEE 802.11n (HT40) 2 0.00

1.1.5 Medium Access Protocol

Medium Access Protocol

Medium Access Protocol: IEEE Std. 802.11-2007

IEEE Std. 802.11ac-2012-D3.0

X
X IEEE Std. 802.11n-2009
X
]

IEEE Std. 802.15.1-2005

[] Other:

A medium access protocol has been implemented by the equipment. With mechanism designed to facilitate
spectrum sharing with other devices in a wireless network. The equipment implements an adequate
spectrum sharing mechanism and users will be equal access wireless network.
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1.1.6 EUT Operational Condition

Supply Voltage [ ] AC mains X DC [ ] System

Type of DC Source [] Internal DC supply |[X] From system [] External DC adapter
Test Voltage Xl Vnom (5V) X Vmax (5.25V) X Vmin (4.75V)

Test Climatic X Tnom (20°C) X Tmax (50°C) X Tmin (0°C)

1.1.7 Adaptive Equipment

Adaptive Equipment

[

For total occupied bandwidth < 40 MHz w/o adaptivity function but have medium access protocol
facilitate spectrum sharing with other devices in the wireless network.

X

Adaptive Equipment without the possibility to switch to a non-adaptive mode:

X

The equipment has implemented an LBT based DAA mechanism:

[l The equipment is Frame Based equipment

X The equipment is Load Based equipment

[ ] The equipment can switch dynamically between Frame Based and Load Based equipment

[

The equipment has implemented an non-LBT based DAA mechanism

[

The equipment can operate in more than one adaptive mode

[

Adaptive Equipment which can also operate in a non-adaptive mode

1.1.8 DFS and TPC Information

The DFS Related Operating Mode(s) of the Equipment

] Master

] Slave with radar detection

XI Slave without radar detection

Software / Firmware Version

LanTest 2.0/5.1.19.0

Communication Mode X IP Based [] Frame Based
IEEE Std. 802.11 Frequency Range (MHz) TPC (Transmit Power Active Scan
Control)

a/n (HT20)/ac (VHT20) | [X 5250-5350 Yes Yes
n (HT40) / ac (VHT40) | [X] 5470-5725 Yes Yes
X 5600-5650 Yes Yes
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1.2 Accessories and Support Equipment

Support Equipment - RF Conducted

No. Equipment Brand Name Model Name
1 Notebook DELL E5500
2 AC Adaptor of Notebook DELL E5500

Support Equipment - Radiated Emissio

No. Equipment Brand Name Model Name
1 Notebook Dell E5540
2 AC Adaptor of Notebook DELL E5540

Support Equipment - Adaptivity

No. Equipment Brand Name Model Name
1 AP (Master) EDIMAX CG300
2 NoteBook DELL Latitude E5550
3 Adapter DELL FA90PS0O-00
4 NoteBook DELL Latitude E5540
5 Adapter DELL DA65NM111-00

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-327-0973
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1.3 Testing Applied Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of the
following standards:

. EN 301 893 v1.8.1 (2015-03)

1.4 Testing Location Information

Testing Location

X Sporton Lab | ADD _l}l:c.) SYiaI:VézTJa}rells\tlaR;dRHovvgYa Technology Park, Kwei-Shan District,
TEL : 886-3-327-3456 FAX : 886-3-327-0973
Test Condition Test Site No. Test Engineer Test Environment
RF Conducted THO1-HY lan 23°C / 65%
Radiated Emission 05CHO1-HY Monday Lin 24.5°C / 65%
Adaptivity Site DFS01-HY Isaac Liao 25.4°C /1 60.3%

1.5 Measurement Uncertainty

ISO/IEC 17025 requires that an estimate of the measurement uncertainties associated with the emissions test
results be included in the report. The measurement uncertainties given below are based on a 95% confidence
level (based on a coverage factor (k=2)

Measurement Uncertainty

Test Item Uncertainty Limit
Radio frequency +8.7 X107 +1X10°
RF output power, conducted +0.63 dB +1.5dB
RF power radiated +2.59 dB +6 dB
Spurious emissions, conducted 30 — 1000 MHz +0.51 dB +3dB
1-18GHz +0.67 dB +3dB
18 — 26 GHz +0.83 dB +3dB
Spurious emissions, radiated 30 — 1000 MHz +2.28 dB +6 dB
1-18 GHz +2.59 dB +6 dB
18 — 26 GHz +2.87 dB +6 dB
Temperature 0.8 °C +1°C
Humidity +3 % +5 %
Time +1.42 % +10 %
SPORTON INTERNATIONAL INC. Page No. : 10 of 68
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2 Test Configuration of EUT
2.1 Test Channel Frequencies Configuration
Worst Modulation Used for Conformance Testing
Modulation Mode Transmit Chains (Nx) Data Rate / MCS Worst Data Rate / MCS
1lla 1 6-54Mbps 6 Mbps
HT20 2 M8-15 MCS 8
HT40 2 M8-15 MCS 8
2.2 The Worse Case Power Setting Parameter
The Worst Case Power Setting Parameter (lower sub-band)
Test Software Version RT5x7x QA_V1.0.5.9
Test Frequency (MHz)
Modulation Mode Ntx NCB: 20MHz NCB: 40MHz NCB: 80MHz
5180 5320 5190 5310 5210 5290
11a,6-54Mbps 1 10 OE - - - -
HT20,M8-15 2 0C,0C OF,0C - - - -
HT40,M8-15 2 - - OE,OD OE,0A - -
The Worst Case Power Setting Parameter (lower sub-band)
Test Software Version RT5x7x QA_V1.0.5.9
Test Frequency (MHz)
Modulation Mode Ntx NCB: 20MHz NCB: 40MHz NCB: 80MHz
5500 5700 5510 5670 5530
11a,6-54Mbps 1 OE 13 - - -
HT20,M8-15 2 OF,0E 15,11 - - -
HT40,M8-15 2 - - OF,0F 15,16 -
SPORTON INTERNATIONAL INC. Page No. : 11 of 68
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2.3

The Worst Case Measurement Configuration

The Worst Case Mode for Following Conformance Tests

Tests Iltem

Centre Frequencies

Test Condition

Conducted measurement at transmit chains.

One channel out of the declared channels for each sub-band.

In case of more than 1 channel plan has been declared, testing of these specific
requirements need only be performed using one of the declared channel plans.

Modulation Mode

Un-modulation

The Worst Case Mode for Following Conformance Tests

Tests Iltem

Transmitter Unwanted Emissions outside the 5 GHz RLAN Bands
Receiver Spurious Emissions

Test Condition

Radiated measurement

One channel out of the declared channels for each sub-band.

In case of more than 1 channel plan has been declared, testing of these specific
requirements need only be performed using one of the declared channel plans.
If EUT consist of multiple antenna assembly (multiple antenna are used in EUT
regardless of spatial multiplexing MIMO configuration), the radiated test should
be performed with highest antenna gain of each antenna type.

User Position

[ ] EUT will be placed in fixed position.

XI EUT will be placed in mobile position and operating multiple positions.
EUT shall be performed three orthogonal planes.

[l EUT will be a hand-held or body-worn battery-powered devices and
operating multiple positions.

Operating Mode

Transmit / Receive

1

Operating Mode Description

Modulation Mode

11a, HT20, HT40

X Plane Y Plane Z Plane
Orthogonal Planes of i
EUT |
\
SPORTON INTERNATIONAL INC. Page No. : 12 of 68
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The Worst Case Mode for Following Conformance Tests

Tests ltem

Occupied Channel Bandwidth

Test Condition

Conducted measurement at transmit chains.

One channel out of the declared channels for each sub-band.

For Occupied Channel Bandwidth, testing has been repeated for every declared
nominal channel bandwidth within this sub-band.

Modulation Mode

11a, HT20, HT40

The Worst Case Mode for Following Conformance Tests

Tests ltem

RF Output Power, Power Density
Transmitter Unwanted Emissions within the 5 GHz RLAN Bands

Test Condition

Conducted measurement at transmit chains

Modulation Mode

11a, HT20, HT40

The Worst Case Mode for Following Conformance Tests

Tests ltem

Adaptivity

Test Condition

Conducted measurement at transmit chains.
One channel out of the declared channels for each sub-band.

For Adaptivity, testing has been performed using the highest nominal channel
bandwidth.

Modulation Mode

VHT40

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-327-0973
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2.4 Test Setup Diagram

Test Setup Diagram - Radiated Test

EUT .
= DC power line
Notebook
Adapter
230 Vac / 50 Hz
SPORTON INTERNATIONAL INC. Page No. : 14 of 68
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3 Transmitter Test Result
3.1 Carrier Frequencies

3.1.1 Carrier Frequencies Limit

Carrier Frequencies Limit

The actual centre frequency for any given channel declared by the manufacturer shall be maintained within
the range f. + 20 ppm.

3.1.2 Measuring Instruments

Refer a test equipment and calibration data table in this test report.

3.1.3 Test Procedures

Test Method

X Refer as EN 301 893, clause 5.1.3 for test channel. In case of more than 1 channel plan has been
declared, testing of these specific requirements need only be performed using one of the declared
channel plans.

X Refer as EN 301 893, clause 5.3.2 for the carrier frequencies shall be measured using one of the
options below.

X Refer as EN 301 893, clause 5.3.2.2.1.1 for equipment operating without modulation method

[] Refer as EN 301 893, clause 5.3.2.2.1.2 for equipment operating with modulation method

X Refer as EN 301 893, clause 5.3.2.2.1 for conducted measurement.

[] The EUT supports single transmit chain and measurements performed on this transmit chain.

XI The EUT supports diversity transmitting and the results on transmit chain port 1 is the worst case.

XI Refer as EN 301 893, clause 5.3.2.1 for conducted measurements on smart antenna systems
(equipment with multiple transmit chains) measurements need only to be performed on one of the
active transmit chains (antenna outputs). All measurement had be performed on transmit chains 1.

[ ] Referas EN 301 893, clause 5.3.2.2.2 for radiated measurement.

3.1.4 Test Setup

Carrier Frequencies

[ Car

Spectrum
Analyzer
Temperature & Humidity Chamber
SPORTON INTERNATIONAL INC. Page No. : 15 of 68
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3.1.5 Test Result of Carrier Frequencies

Test Date Sep. 16, 2015 Carrier Frequencies Result
Method Carrier Stability (ppm)
Condition Test Mode Freq. (MHz) |Fregeuncy (MHz)| Carrier Stability Carritiririti?bility
TnomVnom | Un-modulation 5180 5179.98177 -3.52 +20
TminVmax | Un-modulation 5180 5180.02735 5.28 +20
TminVmin Un-modulation 5180 5180.02692 5.20 +20
TmaxVmax | Un-modulation 5180 5180.02388 461 +20
TmaxVmin | Un-modulation 5180 5180.02214 4.27 +20
TnomVnom | Un-modulation 5500 5499.97916 -3.79 +20
TminVmax | Un-modulation 5500 5499.98307 -3.08 +20
TminVmin Un-modulation 5500 5499.98698 -2.37 +20
TmaxVmax | Un-modulation 5500 5500.02171 3.95 +20
TmaxVmin | Un-modulation 5500 5500.02127 3.87 +20
Result Complied
SPORTON INTERNATIONAL INC. Page No. : 16 of 68
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3.2 Occupied Channel Bandwidth
3.2.1 Occupied Channel Bandwidth Limit

Nominal Channel Bandwidth and Occupied Channel Bandwidth Limit

The Occupied Channel Bandwidth (OCB) is the bandwidth containing 99 % of the power of the signal.
The Nominal Channel Bandwidth (NCB) shall be at least 5 MHz at all times. And the Occupied Channel
Bandwidth shall be between 80 % and 100 % of the declared Nominal Channel Bandwidth.

Nominal Channel Bandwidth (MHz) Occupied Channel Bandwidth (MHz)
20 16 — 20
40 32-40
80 64 — 80
160 128 — 160

3.2.2 Measuring Instruments

Refer a test equipment and calibration data table in this test report.

3.2.3 Test Procedures

Test Method

X Refer as EN 301 893, clause 5.1.3 for test channel. One channel out of the declared channels for each
sub-band. For Occupied Channel Bandwidth, testing shall be repeated for every declared nominal
channel bandwidth within this sub-band.

X Refer as EN 301 893, clause 5.3.3.2.1 for conducted measurement.

[] The EUT supports single transmit chain and measurements performed on this transmit chain.

XI The EUT supports diversity transmitting and the results on transmit chain port 1 is the worst case.

X Refer as EN 301 893, clause 5.3.3.1 for conducted measurements on smart antenna systems
(equipment with multiple transmit chains) measurements need only to be performed on one of the
active transmit chains (antenna outputs). All measurement had be performed on transmit chains 1.

[ ] Refer as EN 301 893, clause 5.3.3.2.2 for radiated measurement.

3.2.4 Test Setup

Occupied Channel Bandwidth

[ e

Spectrum
Analyzrer

SPORTON INTERNATIONAL INC. Page No. : 17 of 68
TEL : 886-3-327-3456 Report Version : Rev. 01
FAX : 886-3-327-0973



SPORTON LAB. CE Test Report Report No. : ER232843-13AN

3.2.5 Test Result of Occupied Channel Bandwidth

Test Date Oct. 20, 2014 Occupied Channel Bandwidth Result
Modulation Mode Frequency Occupie_d Channel Nominal Channel Occu_pied (_Zhgnnel
(MHz) Bandwidth (MHz) | Bandwidth (MHz) | Bandwidth Limit (MHz)

11a 5180 16.37 20 16-20

11a 5500 16.31 20 16-20

HT20 5180 17.47 20 16-20

HT20 5500 17.47 20 16-20

HT40 5190 35.86 40 32-40

HT40 5510 35.90 40 32-40

Result Complied
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TEL : 886-3-327-3456 Report Version : Rev. 01

FAX : 886-3-327-0973



SPORTON LAB. CE Test Report Report No. : ER232843-13AN

3.3 RF Output Power
3.3.1 RF Output Power Limit

Frequency Range (MHz) Mean e.i.r.p. Limit (dBm)
with TPC w/o TPC
5150-5350 23 20/23 (note 1)
5470-5725 30 (note 3) 27 (rote 3)

Note 1: The applicable limit is 20 dBm, except for transmissions whose nominal bandwidth falls completely
within the band 5150 MHz to 5250 MHz, in which case the applicable limit is 23 dBm.

Note 2: The applicable limit is 7 dBm/MHz, except for transmissions whose nominal bandwidth falls
completely within the band 5 150 MHz to 5 250 MHz, in which case the applicable limit is
10 dBm/MHz.

Note 3: Slave devices without a Radar Interference Detection function shall comply with the limits for the
band 5 250 MHz to 5 350 MHz.

3.3.2 Measuring Instruments

Refer a test equipment and calibration data table in this test report.

3.3.3 Test Procedures

Test Method

XI The measurements shall be performed at both normal environmental conditions and at the extremes of
the operating temperature range.

The EUT shall be configured to operate at the maximum stated transmitter output power level.

X
X

Refer as EN 301 893, clause 5.3.4 for the RF output power shall be measured using below options:

X Option 1: For equipment with continuous transmission capability or for equipment operating (or
with the capability to operate) with a constant duty cycle (e.g. Frame Based equipment). Refer as
EN 301 893, clause 5.3.4.2.1.1.2.

[] Option 2: For equipment without continuous transmission capability and operating (or with the
capability to operate) in only one sub-band. Refer as EN 301 893, clause 5.3.4.2.1.1.3.

[] Option 3: For equipment without continuous transmission capability and having simultaneous
transmissions in both sub-bands. Refer as EN 301 893, clause 5.3.4.2.1.1.4.

X Refer as EN 301 893, clause 5.3.4.2.1.2 for conducted measurement.

[] The EUT supports single transmit chain and measurements performed on this transmit chain.

XI The EUT supports diversity transmitting and the results on transmit chain port 1 is the worst case.

Xl In case of conducted measurements on smart antenna systems operating in a mode with multiple
transmit chains active simultaneously, the output power of each transmit chain shall be measured
separately to calculate the total power (value "A" in dBm) for the EUT.

X If multiple transmit chains, EIRP calculation could be following as methods:

lZI Pita =P1 + Py +... + P,
(calculated in linear unit [mW] and transfer to log unit [dBm])
EIRP sl = Piota + G
If more than one antenna assembly is intended for this power setting, the maximum overall
antenna gain (G or G + Y) shall be used for EIRP.

[ ] Referas EN 301 893, clause 5.3.4.2.2 for radiated measurement.
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3.3.4 Test Setup

RF Output Power

EUT

Power Meter Temperature & Humidity Chamber

3.3.5 Maximum Antenna Gain

Maximum Antenna Gain Result

Transmit Chains No. 1 2 -
Maximum Gain (dBi) 6.64 6.64 -
Modulation Mode Ntx Nss Max. Gain (dBi)
11a,6-54Mbps 1 1 6.64
HT20,M8-15 2 1 6.64
HT40,M8-15 2 1 6.64

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
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3.3.6 Test Result of RF Output Power at the Highest Power - Py

RF Output Power at the Highest Power - P, Result

Max. Gain (dBi) 6.64 RF Output Power (dBm)
Condition MO&‘;’S‘(SO” Ny (F,\;ﬁiqz) gg";‘tml' EIRP Power EIRP Limit
TnomVnom 1lla 1 5180 14.78 21.42 23.0
TminVmax 11a 1 5180 16.00 22.64 23.0
TminVmin 11a 1 5180 16.09 22.73 23.0
TmaxVmax 1lla 1 5180 11.31 17.95 23.0
TmaxVmin 1lla 1 5180 11.22 17.86 23.0
TnomVnom 11a 1 5320 10.82 17.46 23.0
TminVmax 11a 1 5320 12.85 19.49 23.0
TminVmin 1lla 1 5320 12.76 19.40 23.0
TmaxVmax 11a 1 5320 7.53 14.17 23.0
TmaxVmin 11a 1 5320 7.41 14.05 23.0
TnomVnom 1lla 1 5500 10.64 17.28 23.0
TminVmax 1lla 1 5500 12.67 19.31 23.0
TminVmin 1lla 1 5500 12.51 19.15 23.0
TmaxVmax 11a 1 5500 7.45 14.09 23.0
TmaxVmin 1lla 1 5500 7.29 13.93 23.0
TnomVnom 1lla 1 5700 10.92 17.56 23.0
TminVmax 11a 1 5700 12.68 19.32 23.0
TminVmin 11a 1 5700 12.57 19.21 23.0
TmaxVmax 1lla 1 5700 7.51 14.15 23.0
TmaxVmin 1lla 1 5700 7.35 13.99 23.0
Result Complied
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RF Output Power at the Highest Power - P, Result

Max. Gain (dBi) 6.64 RF Output Power (dBm)

Condition Modulation N Freq. Chain- Chain- Sum EIRP E_IRI_D

Mode ™ (MHz) Port 1 Port 2 Chain Power Limit
TnomVnom HT20 2 5180 10.74 10.58 13.67 20.31 23.0
TminVmax HT20 2 5180 12.91 12.82 15.88 22.52 23.0
TminVmin HT20 2 5180 12.78 12.70 15.75 22.39 23.0
TmaxVmax HT20 2 5180 8.17 7.53 10.87 17.51 23.0
TmaxVmin HT20 2 5180 7.96 7.37 10.69 17.33 23.0
TnomVnom HT20 2 5320 8.13 9.07 11.64 18.28 23.0
TminVmax HT20 2 5320 10.25 10.44 13.36 20.00 23.0
TminVmin HT20 2 5320 10.16 10.51 13.35 19.99 23.0
TmaxVmax HT20 2 5320 5.19 5.17 8.19 14.83 23.0
TmaxVmin HT20 2 5320 4.87 4.96 7.93 14.57 23.0
TnomVnom HT20 2 5500 8.25 7.71 11.00 17.64 23.0
TminVmax HT20 2 5500 10.24 10.36 13.31 19.95 23.0
TminVmin HT20 2 5500 10.11 10.24 13.19 19.83 23.0
TmaxVmax HT20 2 5500 4.96 4.62 7.80 14.44 23.0
TmaxVmin HT20 2 5500 4.72 4.47 7.61 14.25 23.0
TnomVnom HT20 2 5700 9.17 9.43 12.31 18.95 23.0
TminVmax HT20 2 5700 10.41 10.26 13.35 19.99 23.0
TminVmin HT20 2 5700 10.33 10.31 13.33 19.97 23.0
TmaxVmax HT20 2 5700 4.71 5.28 8.01 14.65 23.0
TmaxVmin HT20 2 5700 4.65 5.05 7.86 14.50 23.0

Result Complied
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RF Output Power at the Highest Power - P, Result

Max. Gain (dBi) 6.64 RF Output Power (dBm)

condition Modulation N Freq. Chain- Chain- Sum EIRP E_IRI_3

Mode ™ (MHz) Port 1 Port 2 Chain Power Limit
TnomVnom HT40 2 5190 10.12 9.18 12.69 19.33 23.0
TminVmax HT40 2 5190 12.21 12.46 15.35 21.99 23.0
TminVmin HT40 2 5190 12.10 12.33 15.23 21.87 23.0
TmaxVmax HT40 2 5190 6.24 5.85 9.06 15.70 23.0
TmaxVmin HT40 2 5190 6.17 5.79 8.99 15.63 23.0
TnomVnom HT40 2 5310 7.98 7.85 10.93 17.57 23.0
TminVmax HT40 2 5310 10.31 10.32 13.33 19.97 23.0
TminVmin HT40 2 5310 10.19 10.28 13.25 19.89 23.0
TmaxVmax HT40 2 5310 431 4.56 7.45 14.09 23.0
TmaxVmin HT40 2 5310 417 4.23 7.21 13.85 23.0
TnomVnom HT40 2 5510 8.29 7.85 11.09 17.73 23.0
TminVmax HT40 2 5510 10.25 10.25 13.26 19.90 23.0
TminVmin HT40 2 5510 10.11 10.14 13.14 19.78 23.0
TmaxVmax HT40 2 5510 4.56 3.92 7.26 13.90 23.0
TmaxVmin HT40 2 5510 4.32 3.78 7.07 13.71 23.0
TnomVnom HT40 2 5670 8.88 7.93 11.44 18.08 23.0
TminVmax HT40 2 5670 10.36 10.19 13.29 19.93 23.0
TminVmin HT40 2 5670 10.21 10.11 13.17 19.81 23.0
TmaxVmax HT40 2 5670 4.28 4.47 7.39 14.03 23.0
TmaxVmin HT40 2 5670 4.07 412 7.11 13.75 23.0

Result Complied
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3.4 Transmit Power Control (TPC)

3.4.1 Transmit Power Control (TPC) Limit

Mean e.i.r.p. Limits for RF Output Power at the Lowest Power Level

Frequency Range Mean e.i.r.p.
5250 MHz to 5350 MHz 17 dBm
5470 MHz to 5725 MHz 24 dBm (see note)

Note : Slave devices without a Radar Interference Detection function shall comply with the limits for the band
5250 MHz to 5350 MHz.

3.4.2 Measuring Instruments

Refer a test equipment and calibration data table in this test report.

3.4.3 Test Procedures

Test Method

XI The measurements shall be performed at both normal environmental conditions and at the extremes of
the operating temperature range.

The EUT shall be configured to operate at the lowest stated transmitter output power level.

X
XI Refer as EN 301 893, clause 5.1.3 for test channel. In case of more than 1 channel plan has been
declared, testing of these specific requirements need only be performed using one of the declared

channel plans.

X Refer as EN 301 893, clause 5.3.4 for the RF output power shall be measured using below options:

X Option 1: For equipment with continuous transmission capability or for equipment operating (or
with the capability to operate) with a constant duty cycle (e.g. Frame Based equipment). Refer as
EN 301 893, clause 5.3.4.2.1.2.2.

[] Option 2: For equipment without continuous transmission capability and operating (or with the
capability to operate) in only one sub-band. Refer as EN 301 893, clause 5.3.4.2.1.2.3.

[] Option 3: For equipment without continuous transmission capability and having simultaneous
transmissions in both sub-bands. Refer as EN 301 893, clause 5.3.4.2.1.2.4.

X Refer as EN 301 893, clause 5.3.4.2.1.2 for conducted measurement.

[] The EUT supports single transmit chain and measurements performed on this transmit chain.

XI The EUT supports diversity transmitting and the results on transmit chain port 1 is the worst case.

X1 In case of conducted measurements on smart antenna systems operating in a mode with multiple
transmit chains active simultaneously, the output power of each transmit chain shall be measured
separately to calculate the total power (value "A" in dBm) for the EUT.

X If multiple transmit chains, EIRP calculation could be following as methods:

lZI Potw =P1+P2+... + P,
(calculated in linear unit [mW] and transfer to log unit [dBm])
EIRP ot = Pioa + G
If more than one antenna assembly is intended for this power setting, the maximum overall
antenna gain (G or G + Y) shall be used for EIRP.

[ Refer as EN 301 893, clause 5.3.4.2.2 for radiated measurement.
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3.4.4 Test Setup

RF Output Power

EUT

Power Meter Temperature & Humidity Chamber

3.4.5 Test Result of RF Output Power at the Lowest Power — P

RF Output Power at the Lowest Power - P, Result

Max. Gain (dBi) 6.64 RF Output Power (dBm)
Condition | Modulation Mode '\:(T (l|:\2|e_|qz) EIRP Power EIRP Limit
TnomVnom 1lla 1 | 5320 11.46 17.0
TminVmax 1l1a 1 5320 13.49 17.0
TminVmin 1l1a 1 5320 13.40 17.0
TmaxVmax 1lla 1 | 5320 8.17 17.0
TmaxVmin 11a 1| 5320 8.05 17.0
TnomVnom HT20 2 5320 12.28 17.0
TminVmax HT20 2 5320 14.00 17.0
TminVmin HT20 2 | 5320 13.99 17.0
TmaxVmax HT20 2 | 5320 8.83 17.0
TmaxVmin HT20 2 5320 8.57 17.0
TnomVnom HT40 2 5310 11.57 17.0
TminVmax HT40 2 5310 13.97 17.0
TminVmin HT40 2 | 5310 13.89 17.0
TmaxVmax HT40 2 5310 8.09 17.0
TmaxVmin HT40 2 5310 7.85 17.0
Result Complied

Note 1: Ntx = Number of Transmit Chains
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RF Output Power at the Lowest Power - P, Result

Max. Gain (dBi) 6.64 RF Output Power (dBm)
Condition | Modulation Mode '\:(T (l|:\2|e_|qz) EIRP Power EIRP Limit
TnomVnom 1lla 1 | 5500 11.28 17.0
TminVmax 1l1a 1 5500 13.31 17.0
TminVmin 1l1a 1 5500 13.15 17.0
TmaxVmax 1l1a 1 5500 8.09 17.0
TmaxVmin 11a 1 | 5500 7.93 17.0
TnomVnom 1lla 1 | 5700 11.56 17.0
TminVmax 1l1a 1 5700 13.32 17.0
TminVmin 1l1a 1 5700 13.21 17.0
TmaxVmax 1lla 1 | 5700 8.15 17.0
TmaxVmin 11a 1| 5700 7.99 17.0

Result Complied

Note 1: Ntx = Number of Transmit Chains

RF Output Power at the Lowest Power — P Result

Max. Gain (dBi) 6.64 RF Output Power (dBm)
Condition | Modulation Mode '\:(T (l|:\2|e_|qz) EIRP Power EIRP Limit
TnomVnom HT20 2 | 5500 11.64 17.0
TminVmax HT20 2 | 5500 13.95 17.0
TminVmin HT20 2 | 5500 13.83 17.0
TmaxVmax HT20 2 5500 8.44 17.0
TmaxVmin HT20 2 | 5500 8.25 17.0
TnomVnom HT20 2 | 5700 12.95 17.0
TminVmax HT20 2 | 5700 13.99 17.0
TminVmin HT20 2 | 5700 13.97 17.0
TmaxVmax HT20 2 | 5700 8.65 17.0
TmaxVmin HT20 2 | 5700 8.50 17.0
Result Complied

Note 1: Ntx = Number of Transmit Chains

SPORTON INTERNATIONAL INC. Page No. : 26 of 68

TEL : 886-3-327-3456 Report Version : Rev. 01

FAX : 886-3-327-0973




SPORTON LAB. CE Test Report Report No. : ER232843-13AN

RF Output Power at the Lowest Power — P Result

Max. Gain (dBi) 6.64 RF Output Power (dBm)
Condition | Modulation Mode Nr| Freq. EIRP Power EIRP Limit
x | (MH2)
TnomVnom HT40 2 | 5510 11.73 17.0
TminVmax HT40 2 | 5510 13.90 17.0
TminVmin HT40 2 | 5510 13.78 17.0
TmaxVmax HT40 2 | 5510 7.90 17.0
TmaxVmin HT40 2 | 5510 7.71 17.0
TnomVnom HT40 2 | 5670 12.08 17.0
TminVmax HT40 2 | 5670 13.93 17.0
TminVmin HT40 2 | 5670 13.81 17.0
TmaxVmax HT40 2 | 5670 8.03 17.0
TmaxVmin HT40 2 | 5670 7.75 17.0
Result Complied

Note 1: Ntx = Number of Transmit Chains
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3.5 Power Density

3.5.1 Power Density Limit

Frequency Range (MHz) Mean e.i.r.p. Density Limit (dBm/MHz)
with TPC w/o TPC
5150-5350 10 7/10 (ote 1)
5470-5725 17 (note 2) 14 (note 2)

Note 1: The applicable limit is 7 dBm/MHz, except for transmissions whose nominal bandwidth falls
completely within the band 5150 MHz to 5250 MHz, in which case the applicable limit is 10
dBm/MHz.

Note 2: Slave devices without a Radar Interference Detection function shall comply with limits for band 5250
MHz to 5350 MHz.

3.5.2 Measuring Instruments

Refer a test equipment and calibration data table in this test report.

3.5.3 Test Procedures

Test Method

XI The measurements shall be performed at normal environmental conditions.

XI The EUT shall be configured to operate at the maximum stated transmitter output power level.

XI Power density shall be measured using one of the options below.

X Option 1: For equipment with continuous transmission capability or for equipment operating (or
with the capability to operate) with a constant duty cycle (e.g. Frame Based equipment). Refer as
EN 301 893, clause 5.3.4.2.1.3.2.

[] Option 2: For equipment without continuous transmission capability and without the capability to
transmit with a constant duty cycle. Refer as EN 301 893, clause 5.3.4.2.1.3.3.

XI Refer as EN 301 893, clause 5.3.4.2.1 for conducted measurement.

[] The EUT supports single transmit chain and measurements performed on this transmit chain.

XI The EUT supports diversity transmitting and the results on transmit chain port 1 is the worst case.

XI The EUT supports multiple transmit chains using options given below:

[] Option 1: Sample all transmit ports simultaneously using a spectrum analyzer for each
transmit port. Where the trace bin-by-bin of each transmit port summing can be performed.
(i.e., in the first spectral bin of output 1 is summed with that in the first spectral bin of output 2
and that from the first spectral bin of output 3, and so on up to the Ntx output to obtain the
value for the first frequency bin of the summed spectrum.). Add up the amplitude (power)
values for the different transmit chains and use this as the new data trace. The new data trace
samples added 1 MHz segment and found the highest value of each 1 MHz segments.

X Option 2: Sample all transmit ports simultaneously using a spectrum analyzer for each
transmit port. Sum the power of all ports for each individual sample and calculate the total
power (value "D" in dBm/MHz) for the EUT.

X If more than one antenna assembly is intended for this power setting, the maximum overall
antenna gain (G or G + Y) shall be used for EIRP PSD.

[] Refer as EN 301 893, clause 5.3.4.2.2 for radiated measurement.
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3.5.4 Test Setup

Power Density

[ e

Spectrum
Analyzer

3.5.5 Test Result of Power Density

Test Date Sep. 16, 2015 Power Density Result

Modulation N Freq. PD Max. Qain EIRP PD EIRP Limit
Mode ™ (MHz) (dBm/MHz) (dBi) (dBm/MHz) (dBm/MHz)

11a 1 5180 3.29 6.64 9.93 10

11a 1 5320 -0.72 6.64 5.92 10

1lla 1 5500 -0.77 6.64 5.87 10

1lla 1 5700 -1.74 6.64 4.90 10

HT20 2 5180 1.97 6.64 8.61 10

HT20 2 5320 0.22 6.64 6.86 10

HT20 2 5500 -0.54 6.64 6.10 10

HT20 2 5700 0.14 6.64 6.78 10

HT40 2 5190 -0.99 6.64 5.65 10

HT40 2 5310 -3.99 6.64 2.65 10

HT40 2 5510 -3.51 6.64 3.13 10

HT40 2 5670 -3.07 6.64 3.57 10
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3.6 Transmitter Unwanted Emissions outside the 5 GHz RLAN Bands

3.6.1 Transmitter Unwanted Emissions outside the 5 GHz RLAN Bands Limit

Frequency Range Maximum Power (e.r.p.) Bandwidth
30 MHz to 47 MHz -36 dBm 100 kHz
47 MHz to 74 MHz -54 dBm 100 kHz
74 MHz to 87,5 MHz -36 dBm 100 kHz
87,5 MHz to 118 MHz -54 dBm 100 kHz
118 MHz to 174 MHz -36 dBm 100 kHz
174 MHz to 230 MHz -54 dBm 100 kHz
230 MHz to 470 MHz -36 dBm 100 kHz
470 MHz to 862 MHz -54 dBm 100 kHz
862 MHz to 1 GHz -36 dBm 100 kHz
1 GHz to 5,15 GHz -30 dBm 1 MHz
5,35 GHz to 5,47 GHz -30 dBm 1 MHz
5,725 GHz to 26 GHz -30 dBm 1 MHz

3.6.2 Measuring Instruments

Refer a test equipment and calibration data table in this test report.

3.6.3 Test Procedures

Test Method

X Refer as EN 301 893, clause 5.1.3 for test channel. One channel out of the declared channels for each
sub-band. In case of more than 1 channel plan has been declared, testing of these specific
requirements need only be performed using one of the declared channel plans.

[] Referas EN 301 893, clause 5.3.5.2.1 for conducted measurement. Conducted spurious emissions and
radiated by the cabinet with the antenna connector(s) terminated by a specified load (cabinet radiation).

[] The EUT supports single transmit chain and measurements performed on this transmit chain.

[l The EUT supports diversity transmitting and the results on transmit chain port 1 is the worst case.

[] The EUT supports multiple transmit chains using options given below:

[] Option 1: The trace data for each transmit chain has to be individually recorded and each
transmit chain trace data shall be added and compared with the transmitter spurious
emissions limit.

[] Option 2: the results for each of the transmit chains shall be individually compared with the
transmitter spurious emissions limit. After that these limits have been reduced with 10 x logg
(Ach)- (Number of active transmit chains).

X Refer as EN 301 893, clause 5.3.5.2.2 for radiated measurement.
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3.6.4 Test Setup

Transmitter Unwanted Emissions in the Spurious Domain

Fully Anechoic Chamber
Radio
Absorbing
Material _

ARPAAMS. PPYAASS. ARRYAAMS. APRPYRAMAL

A measuring distance of at least 3 m shall be used for measurements at frequencies up to 1 GHz. For
frequencies above 1 GHz, any suitable measuring far field distance may be used, depending on the test
system noise floor for detecting spurious emission signals. The equipment size (excluding the antenna) shall
be less than 20 % of the measuring distance. The height of the equipment or of the substitution antenna
shall be 1.5 m.
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3.6.5 Transmitter Radiated Unwanted Emissions (Below 1GHz)

Transmitter Radiated Spurious Emissions (Below 1GHz)

Operating Mode 2 Test Freq. (FX) \%

Level (dBm) Date: 2014-10-23

milil

301893-ERP-TX

30 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz)

Over Limit Read
Freq Level Limit Line Level Factor

MHz dBm dB dBm dBm dB

1 498.510 -66.30 -12.30 -54.00 -70.65 4.35
630.430 -63.73 -9.73 -54.00 -69.50 5.77
3 697.360 -66.27 -12.27 -54.00 -72.86 6.59

)

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F" means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Below 1GHz)

Operating Mode 2 Polarization H

_1nLeveI (dBm) Date: 2014-10-23

-20

30 301893-ERP-TX

-40

-100
-107

30  100. 200. 300. 400. 500. 600. 700. 800. S00. 1000
Frequency (MHz)

Over Limit Read
Freq Level Limit Line Level Factor

MHz dBm dB dBm dBm dB

281.690 -57.54 -3.54 -54.60 -53.17 -4.37 |
480.080 -62.92 -8.92 -54.00 -66.78 3.86
960.230 -63.09 -27.09 -36.600 -75.31 12.22

(TN S P

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Modulation Mode 1lla Test Freq. (MHz) 5180
Nx 1 Polarization \%
1uLeveI (dBm) Date: 2014-10-23
-20
30 301893-ERP-TX
-40 2
3
-50
-60
-70
-80
-90
-100
-1071I]I]I] 4000. 6000. 8000. 10000. 12000. 44000. 16000. 18000. 20000. 22000. 24000. 26000
Frequency (MHz)
Over Limit Read
Freq Level Limit Line Level Factor
MHz dBm dB dBm dBm dB
5148.300 -54.78 -24.78 -30.00 -71.64 16.86
2 10360.000 -41.80 -11.80 -30.00 -69.94 28.14
3 15540.000 -47.68 -17.68 -30.00 -80.87 33.19

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Above 1GHz)

Modulation Mode 1lla Test Freq. (MHz) 5180

Nx 1 Polarization H

nLevel (dBm) Date: 2014-10-15

301893-ERP-TX

-100

'10?1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26000
Frequency (MHz)

Over Limit Read
Freq Level Limit Line Level Factor

MHz dBm de dBm dBm dB

1 5149.100 -54.26 -24.26 -30.00 -71.52 17.26
2 1926@.000 -39.93 -9,93 -20.00 -66.65 26.72
3 1554@.000 -38.16 -8.16 -30.00 -73.00 34.84

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F" means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Above 1GHz)

Modulation Mode 1lla Test Freq. (MHz) 5700

Nx 1 Polarization \Y

Level (dBm) Date: 2014-10-23

301893-ERP-TX

-100
-107

1000 4000. 6€000. 2000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26000
Frequency (MHz)

uver L1m1t  Kead
Freq Level Limit Line Level Factor

MHz dBm dB dBm dBm dB

1 5819.600 -52.77 -22.77 -30.00 -71.67 18.90@
2 11490.000 -45.41 -15.41 -30.00 -75.50 30.09
3 171@e.000 -44.11 -14.11 -38.00 -82.53 38.42

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F" means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Above 1GHz)

Modulation Mode 1lla Test Freq. (MHz) 5700

Nx 1 Polarization H

_1nLeveI (dBm) Date: 2014-10-23

-20

30 301893-ERP-TX

-40 3

-100

'10?1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26000
Frequency (MHz)

Over Limit Read
Freq Level Limit Line Level Factor

MHz dBm dB dBm dBm de

1 5820.400 -53.00 -23.00 -30.00 -71.68 138.68
2 114ee.eee -47.24 -17.24 -30.00 -75.49 28.25
3 171e0.000 -41.9@ -11.9@ -30.00 -81.63 39.13

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F" means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

SPORTON INTERNATIONAL INC. Page No. : 37 of 68
TEL : 886-3-327-3456 Report Version : Rev. 01
FAX : 886-3-327-0973



SPORTON LAB. CE Test Report Report No. : ER232843-13AN

Transmitter Radiated Spurious Emissions (Above 1GHz)

Modulation Mode HT20 Test Freq. (MHz) 5180

Nx 2 Polarization \Y

~Level (dBm) Date: 2014-10-23

301893-ERP-TX

-100
-107

1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26000
Frequency (MHz)

Over Limit Read
Freq Level Limit Line Level Factor

MHzZ dBm dB dBm dBm dB

1 5127.7@@ -54.62 -24.62 -30.00 -71.42 16.80
2 10360.000 -44.58 -14.58 -30.00 -72.72 28.14
3 15540.000 -48.96 -18.96 -30.00 -82.15 33.19

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F" means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Above 1GHz)

Modulation Mode HT20 Test Freq. (MHz) 5180

Nx 2 Polarization H

Level (dBm) Date: 2014-10-23

301893-ERP-TX

-100
-107

1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26000
Frequency (MHz)

Over Limlit Read
Freq Level Limit Line Level Factor

MHz dBm dB dBm dBm dB

1 5127.10@ -54.14 -24.14 -30.00 -61.45 7.31
2 1@360.e00 -42.57 -12.57 -30.00 -53.05 10.48
3 15540.000 -46.25 -16.25 -30.00 -58.14 11.89

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F" means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Above 1GHz)

Modulation Mode HT20 Test Freq. (MHz) 5700

Nx 2 Polarization \Y

Level (dBm) Date: 2014-10-23

301893-ERP-TX

-100
-107

1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26000
Frequency (MHz)

Over Limit Read
Freq Level Limit Line Level Factor

MHz dBm de dBm dBm dB

1 5752.400 -52.32 -22.32 -30.00 -71.05 18.73
2 11400.000 -50.07 -20.07 -30.00 -80.16 30.89
3 171e0.0ee -45.26 -15.26 -30.00 -83.68 38.42

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F" means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Above 1GHz)

Modulation Mode HT20 Test Freq. (MHz) 5700

Nx 2 Polarization H

~Level (dBm) Date: 2014-10-23

301893-ERP-TX

-100
-107

1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26000
Frequency (MHz)

Over Limit Read
Freq Level Limit Line Level Factor

MHz dBm de dBm dBm dB

1 5769.790 -53.07 -23.07 -30.00 -71.66 18.59
2 1140@0.000 -51.48 -21.48 -30.00 -79.73 28.25
3 17100.000 -43.50 -13.50 -30.00 -82.63 39.13

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F" means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Above 1GHz)

Modulation Mode HT40 Test Freq. (MHz) 5190

Nx 2 Polarization \Y

Level (dBm) Date: 2014-10-23

301893-ERP-TX

-100
-107

1000 4000. 6000. 8&000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26000
Frequency (MHz)

Over Limit Read
Freq Level Limit Line Level Factor

MHz dBm dB dBm dBm dB

1 5149.400 -53.30 -23.30 -30.00 -70.16 16.86
2 10380.000 -48.89 -18.89 -30.00 -77.08 28.19
3 15570.000 -47.42 -17.42 -30.00 -80.63 33.21

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F" means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Above 1GHz)

Modulation Mode HT40 Test Freq. (MHz) 5190

Nx 2 Polarization H

Level (dBm) Date: 2014-10-23

301893-ERP-TX

-100
-107

1000 4000. 6000. 8000. 410000. 412000. 14000. 16000. 18000. 20000. 22000. 24000. 26000
Frequency (MHz)

Over Limit Read
Freq Level Limit Line Level Factor

MHZ dBm dB dBm dBm dB

1 5147.1@@ -54.20 -24.20 -30.00 -71.46 17.26
2 1@380.00@ -49.04 -19.04 -30.00 -75.78 26.74
3 15570.000 -44.87 -14.87 -30.00 -79.7@ 34.83

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F" means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Above 1GHz)

Modulation Mode HT40 Test Freq. (MHz) 5670

Nx 2 Polarization \Y

oLevel (dBm) Date: 2014-10-23

301893-ERP-TX

-100
-107

1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26000
Frequency (MHz)

Over Limit Read
Freq Level Limit Line Level Factor

MHZ dBm dB dBm dBm dB

1 5817.500 -52.78 -22.78 -30.00 -71.64 18.86
2 113249.000@ -50.93 -20.93 -20.90 -80.66 29.73
3 17el1e.eee -42.67 -12.67 -30.00 -80.74 38.07

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F" means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Transmitter Radiated Spurious Emissions (Above 1GHz)

Modulation Mode HT40 Test Freq. (MHz) 5670

Nx 2 Polarization H

Level (dBm) Date: 2014-10-23

301893-ERP-TX

-100
-107

1000 4000. 6000. 8000. 10000. 12000. 44000. 16000. 418000. 20000. 22000. 24000. 26000
Frequency (MHz)

Over Limit Read
Freq Level Limit Line Level Factor

MHz dBm de dBm dBm dB

1 5805.108 -53.1@ -23.1@ -30.00 -71.74 18.64
2 11349.000 -50.69 -20.69 -30.00 -78.77 28.08
3 17el1e.e0@ -42.71 -12.71 -30.00 -81.52 38.81

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F" means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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3.7 Transmitter Unwanted Emissions within the 5 GHz RLAN Band

3.7.1 Transmitter Unwanted Emissions within the 5 GHz RLAN Band Limit

Transmit Spectral Power Mask Limit

048 = Referenca Lovel | |
2048 /I \\
-28B |
i
4048 ,, i
42dB ., —— T v/ N2
Pz ; )
]
“ #F A — #F F >
08N TN TN N SN 0 NN 18N 9 10,8*N
055°N G5°N 05'N  055*N Frequency offset [MHz]

N = Nominal Charnel Bandwidth Hz]

The average level of transmitter unwanted emissions within the 5 GHz RLAN bands shall not exceed the
limit of the mask or the limit for unwanted emissions, whichever is the higher.

For simultaneous transmissions in multiple non-adjacent channels, the overall transmit spectral power mask
is constructed in the following manner. First, a mask is applied to each of the channels. Then, for each

frequency point, the highest value from the spectral masks of all the channels assessed shall be taken as the
overall spectral mask requirement at that frequency.

3.7.2 Measuring Instruments
Refer a test equipment and calibration data table in this test report.

3.7.3 Test Procedures

Test Method

X The measurements shall be performed at both normal environmental conditions.
X

Refer as EN 301 893, clause 5.3.6 for the transmit spectral power mask shall be measured using one of
the options below:

XI Option 1: For equipment with continuous transmission capability (duty cycle equal to 100 %)

[ 1 Option 2: For equipment without continuous transmission capability (duty cycle < 100 %)

X Refer as EN 301 893, clause 5.3.6.2.1 for conducted measurement.

[] The EUT supports single transmit chain and measurements performed on this transmit chain.

XI The EUT supports diversity transmitting and the results on transmit chain port 1 is the worst case.

X] Refer as EN 301 893, clause 5.3.6.1 for conducted measurements on smart antenna systems
(equipment with multiple transmit chains) measurements need only to be performed on one of the
active transmit chains (antenna outputs). All measurement had be performed on transmit chains 1.

[ ] Refer as EN 301 893, clause 5.3.6.2.2 for radiated measurement.
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3.7.4 Test Setup

Transmitter Unwanted Emissions within the 5 GHz RLAN Band

|5 e

Spectrum
Analyzer
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3.7.5 Test Result of Transmitter Unwanted Emissions within the 5 GHz RLAN Band

Transmitter Unwanted Emissions within the 5 GHz RLAN Band Result

Nt

Modulation Mode Freq. (MHz)

Mask Result

1lla 5180

Under Spectral Mask Complied

1lla 5320

Under Spectral Mask Complied

X
1
1
1lla 1 5500

Under Spectral Mask Complied

1lla 1 5700

Under Spectral Mask Complied

Lowest Channel - Lower Sub-band

Highest Channel - Lower Sub-band

Date: 20.0CT.2014 21:14:26

Spectrum = Spectrum =
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Lowest Channel - Higher Sub-band

Highest Channel - Higher Sub-band

Spectrum = Spectrum =
Ref Level 20,00 d8m & RBW 1 MM2 Ref Level 20,00 d8m & RBW 1 MM2
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)i e )id e
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Transmitter Unwanted Emissions within the 5 GHz RLAN Band Result

Modulation Mode Nt Freq. (MHz)

Mask Result

HT20 5180

Under Spectral Mask Complied

HT20 5320

Under Spectral Mask Complied

X
2
2
HT20 2 5500

Under Spectral Mask Complied

HT20 2 5700

Under Spectral Mask Complied

Lowest Channel - Lower Sub-band

Highest Channel - Lower Sub-band

Date: 20.0CT.2014 21:16:34

Spectrum = Spectrum =
Ref Level 20,00 d8m & RBW 1 MM2 Ref Level 20,00 d8m & RBW 1 MM2
e att 30 dB @ SWT 100 ms @ VBW 30 kiz  Mode Auto Sweep e att 30 dB @ BWT 100 ms @ VBW 30 kb2 Mode Auto Sweep
@ 1R View @ 1R View
Limit ¢hack PAES Mi1[1] 3.05 dBm| Limit ¢hack PAES Mi1[1] .11 dBml
Line ligit PAES 5.176640 GHz Line lignit PAES 5016760 GHz
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Transmitter Unwanted Emissions within the 5 GHz RLAN Band Result

Nt

Modulation Mode Freq. (MHz)

Mask Result

HT40 5180

Under Spectral Mask Complied

HT40 5320

Under Spectral Mask Complied

X
2
2
HT40 2 5500

Under Spectral Mask Complied

HT40 2 5700

Under Spectral Mask Complied

Lowest Channel - Lower Sub-band

Highest Channel - Lower Sub-band

Date: 20.0CT.2014 21:18:20
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4 Receiver Test Result
4.1 Receiver Spurious Emissions

4.1.1 Receiver Spurious Emissions Limit

Frequency Range Maximum Power (e.r.p.) Bandwidth
30 MHz to 1 GHz -57 dBm 100 kHz
1 GHz to 26 GHz -47 dBm 1 MHz

4.1.2 Measuring Instruments

Refer a test equipment and calibration data table in this test report.

4.1.3 Test Procedures

Test Method

X Refer as EN 301 893, clause 5.1.3 for test channel. One channel out of the declared channels for each
sub-band. In case of more than 1 channel plan has been declared, testing of these specific
requirements need only be performed using one of the declared channel plans.

[] Referas EN 301 893, clause 5.3.7.2.1 for conducted measurement. Conducted spurious emissions and
radiated by the cabinet with the antenna connector(s) terminated by a specified load (cabinet radiation).

[] The EUT supports single receive chain and measurements performed on this receive chain.

[] The EUT supports diversity receiving and the results on receive chain port 1 is the worst case.

[] The EUT supports multiple receive chains using options given below:

[] Option 1: The trace data for each receive chain has to be individually recorded and each
receive chain trace data shall be added and compared with the receiver spurious emissions
limit.

[ ] Option 2: the results for each of the receive chains shall be individually compared with the
receiver spurious emissions limit. After that these limits have been reduced with 10 x logg
(Ach)- (Number of active receive chains).

[] Option 3: A power splitter/combiner shall be used to combine all the receive chains (antenna
outputs) into a single test point. The insertion loss of the power splitter/combiner shall be
taken into account.

X Refer as EN 301 893, clause 5.3.7.2.2 for radiated measurement.
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4.1.4 Test Setup

Receiver Spurious Emissions

Fully Anechoic Chamber
Radio
Absorbing
Material =

AP, APPIUAASSS. ARPPVNAMS. OMYASSL

A measuring distance of at least 3 m shall be used for measurements at frequencies up to 1 GHz. For
frequencies above 1 GHz, any suitable measuring far field distance may be used, depending on the test
system noise floor for detecting spurious emission signals. The equipment size (excluding the antenna)
shall be less than 20 % of the measuring distance. The height of the equipment or of the substitution
antenna shall be 1.5 m.
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4.1.5 Receiver Radiated Spurious Emissions (Below 1GHz)

Receiver Radiated Spurious Emissions (Below 1GHz)

Operating Mode 4 Polarization \%

_1nLeveI (dBm) Date: 2014-10-23

-20
-30
-40
-50

301893-ERP-RX
-60 1 95

-70

-100
-107

30 100. 200. 300. 400. 500. 600. 700. 800. 500. 1000
Frequency (MHz)

Over Limit Read
Freq Level Limit Line Level Factor

MHz dBm de dBm dem dB

1 418.000 -62.23 -5.23 -57.00 -65.69 2.46
874.879 -63.11 -6.11 -57.00 -73.@3 9.92
3 993.000 -62.47 -5.47 -57.00 -72.82 1@.35

%]

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F" means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Receiver Radiated Spurious Emissions (Below 1GHz)

Operating Mode 4 Polarization H
_wLeveI (dBm) Date: 2014-10-23
-20
-30
-40
-50
301893-ERP-RX
60 1 3
-70
-80
90
-100
-10730 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz)
Over Limit Read
Freq Level Limit Line Level Factor
MHZ dBm dB dBm dBm dB
1 185.200 -61.92 -4.92 -57.00 -57.29 -4.63
2 240.4%0 -60.12 -3.12 -57.0@ -57.18 -2.94
3 296,750 -60.88 -3.88 -57.00 -60.33 -0.55

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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4.1.6 Receiver Radiated Spurious Emissions (Above 1GHz)

Receiver Radiated Spurious Emissions (Above 1GHz)

Test Freq. (MHz) 5180 Polarization \%

1nLeveI (dBm) Date: 2014-10-23

-20

-30

-40
301893-ERP-RX

-50

-70

-100
-107

1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 41B8000. 20000. 22000. 24000. 26000
Frequency (MHz)

Over Limit Read
Freq Level Limit Line Level Factor

MHz dBm dB dBm dBm dB

1 2156.000 -55.54 -8.54 -47.00 -63.19 7.65
4652.000 -57.09 -10.09 -47.00 -72.81 15.72
3 6984.000 -56.07 -9.07 -47.00 -77.51 21.44

2]

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F" means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Receiver Radiated Spurious Emissions (Above 1GHz)

Test Freq. (MHz) 5180 Polarization H

_1uLeveI (dBm) Date: 2014-10-23

301893-ERP-RX

-100
-107

1000 4000. 6000. 8000. 40000. 12000. 14000. 16000. 418000. 20000. 22000. 24000. 26000
Frequency (MHz)

Over Limit Read
Freq Level Limit Line Level Factor

MHz dBm dB dBm dBm dB

1 1986.000 -59.1@ -12.10@ -47.0@ -65.56 6.46
2 4978.000 -58.74 -11.74 -47.0@ -75.62 16.88
3 6967.000 -55.62 -8.62 -47.90 -76.26 20.64

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Receiver Radiated Spurious Emissions (Above 1GHz)

Test Freq. (MHz) 5700 Polarization V

1nLeveI (dBm) Date: 2014-10-23

-20

-30

-40
301893-ERP-RX

-100
-107

1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26000
Frequency (MHz)

Over Limit Read
Freq Level Limit Line Level Factor

MHz dBm de dBm dBm dB

1 2173.000 -56.09 -9.09 -47.00 -63.74 7.65
4621.000 -56.89 -9.89 -47.00 -72.55 15.66
3 6984.000 -55.46 -8.46 -47.00 -76.9@ 21.44

%]

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Receiver Radiated Spurious Emissions (Above 1GHz)

Test Freq. (MHz) 5700 Polarization H

_1nLeveI (dBm) Date: 2014-10-23

-20

-30

-40
301893-ERP-RX

-100
-107

1000 4000. 6000. 8000. 410000. 412000. 14000. 416000. 18000. 20000. 22000. 24000. 26000
Frequency (MHz)

Over Limit Read
Freq Level Limit Line Level Factor

MHzZ dBm dB dBm dBm dB

1 2190.000 -55.82 -8.82 -47.00 -63.32 7.50
4961.000 -57.82 -10.82 -47.80 -74.65 16.83
3 6916.000 -56.23 -9.23 -47.00 -76.78 28.55

o)

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Receiver Radiated Spurious Emissions (Above 1GHz)

Test Freq. (MHz) 5190 Polarization V

_1nLeveI (dBm) Date: 2014-10-23

-20

-30

-40
301893-ERP-RX

-100
-107

1000 4000. 6000. 8000. 10000. 12000. 44000. 16000. 18000. 20000. 22000. 24000. 26000
Frequency (MHz)

Over Limit Read
Freq Level Limit Line Level Factor

MHz dBm dB dBm dBm dB

1 2122.000 -56.39 -9.39 -47.00 -64.05 7.66
4553.000 -55.80 -8.80 -47.00 -71.34 15.54
3 6899.@000 -55.56 -8.56 -47.@0 -76.83 21.27

[o*]

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F" means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Receiver Radiated Spurious Emissions (Above 1GHz)

Test Freq. (MHz) 5190 Polarization H

Level (dBm) Date: 2014-10-23

301893-ERP-RX

-100
-107

1000 4000. 6000. 8000. 10000. 12000. 44000. 16000. 18000. 20000. 22000. 24000. 26000
Frequency (MHz)

Oover Limit Read
Freq Level Limit Line Level Factor

MHz dBm dB dBm dBm dB

1 2173.000 -55.82 -8.82 -47.00 -63.25 7.43
4417.000 -58.49 -11.49 -47.80 -74.44 15.95
3 6933.000 -55.26 -8.26 -47.080 -75.84 20.58

%]

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Receiver Radiated Spurious Emissions (Above 1GHz)

Test Freq. (MHz) 5670 Polarization V

Level (dBm) Date: 2014-10-23

301893-ERP-RX

-100
-107

1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26000
Frequency (MHz)

Over Limit Read
Freq Level Limit Line Level Factor

MHZ dBm dB dBm dBm dB

1 1867.000 -56.80 -9.80 -47.00 -62.36 5.56
4638.000 -57.61 -10.61 -47.00 -73.2@ 15.69
3 6984.00@ -55.46 -8.46 -47.00 -76.9@ 21.44

%]

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F" means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Receiver Radiated Spurious Emissions (Above 1GHz)

Test Freq. (MHz) 5670 Polarization H

1nLeveI (dBm) Date: 2014-10-23

-20

-30

-40
301893-ERP-RX

-100
-107

1000 4000. 6000. 8000. 10000. 12000. 44000. 16000. 18000. 20000. 22000. 24000. 26000
Frequency (MHz)

Over Limit Read
Freq Level Limit Line Level Factor

MHzZ dBm dB dBm dBm de

1 2292.0080 -55.29 -8.29 -47.00 -63.25 7.96
4978.000 -58.47 -11.47 -47.@0 -75.35 16.88
3 6984.000 -55.94 -8.94 -47.00 -76.6@ 20.66

P

Note 1: “>6dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

SPORTON INTERNATIONAL INC. Page No. 1 63 of 68
TEL : 886-3-327-3456 Report Version : Rev. 01
FAX : 886-3-327-0973



SPORTON LAB. CE Test Report Report No. : ER232843-13AN

5 Adaptivity Test Result
5.1 Adaptivity and Receiver Blocking
5.1.1 Adaptivity and Receiver Blocking Limit

Adaptivity Limit

[] LBT based Detect and Avoid (Frame Based Equipment):
. minimum Clear Channel Assessment (CCA) time = 20 us;
CCA declared by the supplier
COT =1 msto 10 ms
Idle Period = 5% of COT
detection threshold level = -73 dBm/MHz + (23 dBm - Pout e.i.r.p. (Pout in dBm)) / 1IMHz;

* 6 o o0

X LBT based Detect and Avoid (Load Based Equipment with spectrum sharing mechanism IEEE Std.):
. LBT based spectrum sharing mechanism may implement IEEE 802.11™-2012 [8], clause 9,
clause 10, clause 18 and clause 20 or as described in IEEE 802.11ac™-2013 [9], clause 8, clause
9, clause 10 and clause 22

XI LBT based Detect and Avoid (Load Based Equipment)

X Option A
. minimum Clear Channel Assessment (CCA) time = 20 us;
. COT < 10ms;
. detection threshold level = -73 dBm/MHz + (23 dBm - Pout e.i.r.p. (Pout in dBm)) / 1IMHz;

[] OptionB
. minimum Clear Channel Assessment (CCA) time = 20 us;
. COT = (13/32) x q ms; q is selected by the manufacturer in the range 4 to 32.
. detection threshold level = -73 dBm/MHz + (23 dBm - Pout e.i.r.p. (Pout in dBm)) / 1IMHz;

XI Short Control Signalling Transmissions:
. Short Control Signalling Transmissions shall have a maximum duty cycle of 5 % within an
observation period of 50 ms.

Measuring Instruments

Refer a test equipment and calibration data table in this test report.

Test Procedures

Test Method

X Refer as EN 301 893, clause 5.1.3 for test channel. One channel out of the declared channels for each
sub-band. For Adaptivity, testing shall be performed using the highest nominal channel bandwidth.

X Refer as EN 301 893, clause 5.3.9.2.1 for conducted measurement.

XI The EUT supports single receive chain and measurements performed on this receive chain.

Xl For conducted measurements on devices with multiple transmit chains and receive chains. The
power splitter/combiner shall be used to combine all the transmit/receive chains (antenna outputs)
into a single test point. The insertion loss of the power splitter/combiner shall be taken into
account.

[ ] Referas EN 301 893, clause 5.3.9.2.2 for radiated measurement.
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5.1.2 Test Setup

Conducted Method

Spectrum
Analyzer

‘ EUT H Splitter H C[::::::tl:;r H Compamon ‘

=R

Interfering Signal
Generator

5.1.3 Test Result of Adaptivity

Adaptivity Result

Detection Threshold Level (dBm) -66.23

Short Control Signalling

Modulation Channel Idle Period Transmissions (ms) —
Mode Freq. (MHz) Occupancy Time (ms) [total 32000 sample bins]

Time (ms) - -
Bin Time (ms)

HT40 5190 2.326 0.052 47 0.047

HT40 5510 2.326 0.052 862 0.862

Limit 13ms 0.018 2.5 ms in 50ms period

Result Complied

Note : Channel Occupancy Time and Idle Period Time follow as IEEE Std. 802.11-2007 and
IEEE 802.11n-2009 specification without restirction.
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5.1.4 Test Result of Adaptivity Time Plots

Adaptivity & Receiver Blocking Result Time Plots

HT40 — 5190MHz - Channel Occupancy Time HT40 -5190MHz - Idle Period Time
Max On Time Min Off Time
[ 02 ] [ o2
0175+ 0175+
015-] 015-]
0125+ 0125
01+ 01|
0075+ 0075
0.05- 0.05-]
0025 0025
0 | | 1 | | 0 ! i T T ' v |
673.183m 674m 675m. 676m 677m 677.834m 80.115m 80.15m 80.2m 80.25m 803m 8035m  80.374m
Time Time
([22zms || |[520s ]

HT40 -5190MHz- Adaptivity Short Control Signaling Transmissions - 60s

Time Analysis

5 Sample Time

[ 0.2
lus
Ll AT Time
0.16- 851.852ms
All TX Sample
AWGN 851852
Duty Cycle
0851852
Tifs] T[]
MaMs | MaMs
T3] T4[5]
MaMs | MaMs
1 125 15 175 20 25 25 205 30 325 35 375 40 425 45 475 S0 525 S5 55 60 625 65
Time
Adding the
interference signal
HT40 —-5190MHz - Worse Adaptivity Short Control Signaling Transmissions - 50ms
Short Control Signalling Transmissions
2= )
0.18-
0.16-
0.14-
012-
0.1-
0.08-
0.06 -
0.04 -
0.02-
_ hiinkieieiinieoniin -
D 1 1 1 1 1 1
30.950001 30.96 3097 3098 30.99 31
47us
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Adaptivity & Receiver Blocking Result Time Plots

HT40 — 5510MHz - Channel Occupancy Time HT40 —5510MHz - Idle Period Time
Max On Time Min Off Time
o2 ] [ 02
0175 0175-]
0.5+ 0.15-]
0125 0125-]
01 01-]
0075 0075+
0.05-] 0.05-]
0025 0025+
- 0-| b ! e R
- H5m 416m Him " 418304, 6057im  699m 69.95m 70m 70.05m 70im  7013m
Time Time
([232ms || 52us

HT40 -5510MHz— Adaptivity Short Control Signaling Transmissions - 60s

Time Analysis

4 Sample Time

0.2+

lus
018+ All TX Time
0.16-] 853.139ms
All TX Sample
AWGN 853139
Duty Cycle
0853139
Ti[s]  T2[s]
MaNs | MaNs
T T4
MNaMs | MaNs
lll) ]2|.5 1‘5 ITI.S ZID 22I.5 ZI‘S 27‘.5 3;) 32|.5 3|5 EJI.S 4;) 42I.5 4|5 47‘.5 Si) 52|.5 5|5 SII.S ﬁb 62|.5 6|5
Time
| Adding the
interference signal
HT40 -5510MHz - Worse Adaptivity Short Control Signaling Transmissions - 50ms
Short Control Signalling Transmissions
e .\
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0.16-
0.14-
012-
01-
0.08-
0.06-
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0.02-
0= | 1 | | 1
5.000001 501 502 503 504 505
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6 Test Equipment and Calibration Data

< Conducted >

Instrument Manufacturer Model No. Serial No. Characteristics Calibration Calibration
Date Due Date
Spectrum Analyzer R&S FSV 40 101013 9KHz~40GHz Jan. 25, 2014 | Jan. 24, 2015
Temp. and Humidity ) GTH-225-20-SP- .
Giant Force MAA1112-007 -20 ~100C Nov. 20, 2013 | Nov. 19, 2014
Chamber SD
Signal Generator R&S SMR40 100116 10MHz ~ 40GHz Jul. 31, 2014 | Jul. 30, 2013
Power Sensor Anritsu MA2411B 0917017 300MHz ~ 40GHz | Jan. 28, 2014 | Jan. 27, 2015
Power Meter Anritsu ML2495A 0949003 300MHz ~ 40GHz | Jan. 28, 2014 | Jan. 27, 2015
RF Cable-2m HUBER+SUHNER | SUCOFLEX 104 | SN 345675/4 | 30MHz ~ 26.5GHz | Dec. 02, 2013 | Dec. 01, 2014
< Radiated >
Instrument Manufacturer Model No. Serial No. Characteristics Calibration Calibration
Date Due Date
Spectrum
R&S FSV 40 101514 10Hz~40GHz Jun. 13, 2014 | Jun. 12, 2015
Analyzer
Amplifier Agilent 8447D 2944A11146 10kHz ~ 1.3GHz Jul. 15, 2014 | Jul. 14, 2015
Amplifier Agilent 8449B 3008A02096 1GHz ~ 26.5GHz | Mar. 27, 2014 | Mar. 26, 2015
Bilog Antenna SCHAFFNER CBL6111C 2737 25MHz ~ 2GHz Sep. 20, 2014 | Sep. 19, 2015
Horn Antenna ETS 3115 6744 1GHz ~ 18GHz May 05, 2014 | May 04, 2015
Horn Antenna SCHWARZBECK BBHA9170 BBHA9170221 15GHz ~ 40GHz | Jan. 22, 2014 | Jan. 21, 2015
< Adaptivity >
Instrument Manufacturer Model No. Serial No. Characteristics Calibration Calibration
Date Due Date
Spectrum Analyzer Keysight N9010A MY55150165 9KHz~7GHz Nov. 03, 2015 | Nov. 02, 2016
Signal Generator Keysight N5182B MY53051912 9KHz ~ 6GHz Oct. 13, 2015 | Oct. 12, 2016
Amplifier EMCI EMC1150 980270 10KHz~1000MHz | Aug. 31, 2015 | Aug. 30, 2016
NATIONAL
USB Scope USB-5133 F4D0OD4 100MHz Aug. 25, 2015 | Aug. 24, 2016
INSTRRUMENTS
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Appendix A. Test Photos
1. Photographs of Radiated Emissions Test Configuration

Front view

Rear view
SPORTON INTERNATIONAL INC. Page No. Al of A4
TEL : 886-3-327-3456 Report Version : Rev. 01

FAX : 886-3-327-0973



seomontas. . DOC TEST REPORT Report No. : ER232843-13AN

"Illlllll ’

Below 1GHz

V4
."‘f
:—»‘ f/

Above 1GHz ‘

ke

SPORTON INTERNATIONAL INC. Page No. : A2 of A4
TEL : 886-3-327-3456 Report Version : Rev. 01
FAX : 886-3-327-0973



spommontss DOC TEST REPORT Report No. : ER232843-13AN

r
b
&
EUT took a close
view
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2. Photographs of Adaptivity Test Configuration

SPORTON INTERNATIONAL INC. Page No. . Ad of A4
TEL : 886-3-327-3456 Report Version : Rev. 01
FAX : 886-3-327-0973



_SPORTON LAS.

Report No. : EP232843-13

APPENDIX B. Photographs of EUT
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Printed Aut. + 4pin pin-header
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